Objectives
100% O 2 once the tumor resection was completed and hemostasis started until extubation
Study Procedures
Both groups received supplemental oxygen via nasal cannula as a standard of care during the early postoperative period. A standard CT scan was performed within 6 hours post-surgery for both groups. CT scans were assessed and interpreted by a blinded radiologist in order to diagnose the frequency and the extent of postoperative pneumocephalus (quantification). TeraRecon Intuition software version 4.4.11.265.8092 was used, retrieving the CT scan data from the system and loading it into the software program. All CT data maintained a 1 mm slice increment. The air in the skull was identified and circled using a region of interest (ROI) tool. The area defined for measurements applied in this study was within the skull in any space occupied by brain. This excluded any air trapped between the bone from graft placement or between the skin and the skull. Once all the visually identified areas of "air" were circled and then selected within the skull, a Hounsfield unit (HU) threshold tool was used to remove any excluded tissue. The setting of -150 HU or less was applied, and the selected areas were presented in 2D and 3D. Only the areas identified within the ROI accounted for the 3D image. The volume was calculated in cm 3 using the software presented by clicking the "volume" measurement tool. Considering similarity of the groups and randomization, it was expected that the duration of the last part of surgery and the lapsing time from the end of surgery to postoperative CT acquisition to be the same for the control and treatment groups. The following data was considered for intergroup analysis and selection bias exclusion: demographics (age, gender, weight, and body mass index), oxygen inhalation time, the period of time elapsed from the end of surgery to CT scan completion. The occurrence of adverse events and neurological status were assessed before the CT scan and compared with the baseline evaluation. Stage 1 was defined as the interval of time (minutes) measured from skin incision to the onset of hemostasis (i.e. after tumor removal). Stage 2 was defined as the interval of time (minutes) measured from the onset of hemostasis to incision closure. We conducted study intervention (for group B) during stage 2.
DISCUSSION
Our prospective randomize study is the first to examine the prophylactic effect of normobaric hyperoxygenation on limiting the extension of postoperative pnuemocephalus volume in patients undergoing elective neurosurgery. A total of 70 patients were included into our final analysis.
The study showed no pneumocephalus volume reduction when higher oxygen concentration (FiO2 100% vs 60%) was used prophylactically during the last stage of surgery in patients undergoing craniotomy (p= 0.47). We estimated that our intervention would produce a 20% decrease in pneumocephalus volume for the interventional group. However, after enrolling 105 (N=105) patients, an unanticipated blinded analysis showed that the variability relative to the pneumocephalus volume mean was much higher than initially assumed based on published data. Therefore, we determined that our study was underpowered and an unfeasible number of patients would have been required (N>400 patients/group) to be enrolled in order to detect the expected difference between groups. 
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